Effects of cloned tumstatin-related and angiogenesis-inhibitory peptides on proliferation and apoptosis of endothelial cells.
Tumstatin is a recently developed endogenous vascular endothelial growth inhibitor that can be applied as an anti-angiogenesis and antineoplastic agent. The study aimed to design and synthesize the small molecular angiogenesis inhibition-related peptide (peptide 21), to replicate the structural and functional features of the active zone of angiogenesis inhibition using tumstatin and to prove that synthesized peptide 21 has a similar activity: specifically inhibiting tumor angiogenesis like tumstatin. Peptide 21 was designed and synthesized using biological engineering technology. To determine its biological action, the human umbilical vein endothelial cell line ECV304, the human ovarian cancer cell line SKOV-3 and the mouse embryo-derived NIH3T3 fibroblasts were used in in vitro experiments to determine the effect of peptide 21 on proliferation of the three cell lines using the MTT test and growth curves. Transmission electron microscopy (TEM) and flow cytometry (FCM) were applied to analyze the peptide 21-induced apoptosis of the three cell lines qualitatively and quantitatively. In animal experiments, tumor models in nude mice subcutaneously grafted with SKOV-3 were used to observe the effects of peptide 21 on tumor weight, size and microvessel density (MVD). To initially investigate the role of peptide 21, the effect of peptide 21 on the expression of vascular endothelial growth factors (VEGFs) by tumor tissue was semi-quantitatively analyzed. The in vitro MTT test and growth curves all indicated that cloned peptide 21 could specifically inhibit ECV304 proliferation in a dose-dependent manner (P < 0.01); TEM and FCM showed that peptide 21 could specifically induce ECV304 apoptosis (P < 0.01). Results of in vivo experiments showed that tumors in the peptide 21 group grew more slowly. The weight and size of the tumors after 21 days of treatment were smaller than those in the control group (P < 0.05), with a mean tumor inhibition rate of 67.86%; MVD of the tumor tissue in the peptide 21 group was significantly lower than in the control group (P < 0.05); the number of cells positive for VEGF in the peptide 21 group was significantly fewer than in the control group (P < 0.01). Similar to the activity of tumstatin in specifically inhibiting tumor angiogenesis, peptide 21 may specifically inhibit tumor endothelial cell proliferation and induce their apoptosis, thereby suppressing tumor angiogenesis and indirectly inhibit the growth, infiltration and metastasis of tumors. Peptide 21 may exert its effect through down-regulating the VEGF expression of tumor cells and vascular endothelial cells.